Prelesional events in atherogenesis. Changes induced by hypercholesterolemia in the cell surface chemistry of arterial endothelium and blood monocytes, in rabbit.
We investigated the modifications that diet-induced hypercholesterolemia, in rabbit, can produce in the cell surface charge and chemistry of arterial endothelium (E) and blood monocytes (M). Weekly, up to 8 weeks, after blood samples were taken for lipid analysis and blood cell preparation, the vasculature was washed free of blood and the endothelial luminal surface (ES) exposed to cytochemical probes for detecting charged groups, sialoconjugates and oligosaccharides. After fixation in situ, specimens collected from lesion-prone regions (aortic arch and coronary artery) and vena cava, were processed for electron microscopy. Morphometric analysis of tracer distribution on endothelium of nonlesional and lesional areas occurring in various stages of structural alterations, showed a remarkable resistance of the cell coat to very high level of serum cholesterol. In nonlesional zones the E surface charge and glycoconjugates were not significantly changed. In lesional areas, including those with forming fatty streaks, while cationic sites, galactosyl-, and N-acetyl-galactosaminyl residues were not altered whereas mannosyl moieties increased in density. A reduction in anionic groups and sialoconjugates appeared only after advanced extracellular and intracellular accumulation of lipoprotein-derived material and stromal proliferation developed in the intima. Moreover, these ES changes were usually restricted to the relatively rare E cells heavily loaded with lipid inclusions. The modulations were generally paralleled by comparable variations in the M surface. Regardless the extent of surface charge reduction, monocytes continued to migrate and foam cells to egress from the vessel wall. The results suggest that the onset and progression of early intimal lesions are not preceded but followed by significant restricted alterations in cell surface charge and glycoconjugates of arterial endothelium and monocytes.